Résumé. 2014 Neuf termes de la série des dérivés tétra-n-alcanoyloxy de l'acide ellagique (de l'octanoyle à l'hexadécanoyle) sont Abstract. 2014 Nine members of the tetra-n-alkanoyloxy ellagic acid series, ranging from the octanoyl to hexadecanoyl were synthesized and studied by calorimetry and optical microscopy. The octanoyloxy and nonanoyloxy derivatives are not mesogenic, while the other homologues exhibit a highly organized birefringent enantiotropic mesophase. Of these the five members with the longest side chains exhibit in addition a monotropic optically isotropic, and consequently, a cubic mesophase. From miscibility studies it appears that this cubic phase, which we name CD, is different from other cubic mesophases previously identified in non-chiral thermotropic mesogens. This monotropic CD mesophase can be maintained at room temperature in a metastable state for several weeks.
Ellagic acid derivatives : a new mesogenic series exhibiting a thermotropic cubic mesophase J. Billard (1) , H. Zimmermann (2) , R. Poupko (3) and Z. Luz (3) (1) Laboratoire Abstract. 2014 Nine members of the tetra-n-alkanoyloxy ellagic acid series, ranging from the octanoyl to hexadecanoyl were synthesized and studied by calorimetry and optical microscopy. The Liquid crystalline mesophases with cubic symmetry have been identified both in lyotropic [1] and thermotropic systems. In the latter category the best known examples are the various blue phases which are found in many chiral thermotropic mesogens [2] . Besides the plastic crystals Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:01989005005053900 only three distinct non-chiral thermotropic cubic mesophases have been reported so far [3] . These include the cubic CA (smectic D) found [4] [5] [6] [7] [8] [9] in members of series 1, with X = N02 or CN, and m = 16 or 18, the cubic mesophase CB found [10, 11] in members of series 2, with m = 8, 9, 10, and the cubic mesophase Cc recently identified [12] in one of the scyllo inositol derivatives, 3 . Another compound, 4 , exhibiting an optically isotropic mesophase, which however has not yet been subjected to miscibility studies has recently been described [13] . As part of our study on the relation between molecular structure and mesomorphic properties [14] we have investigated the polymorphic behaviour of tetraesters of ellagic acid, 5 , and discovered a new non-chiral cubic mesophase which appears to be different from those exhibited by the above compounds.
In the present paper we present the phase diagrams of these ellagic acid derivatives and discuss the optical properties of their mesophases. [15] , and the solubilities of the solids calculated using the Le Chatelier-Schrôder equation [16, 17] .
Results. triple point suggesting that M2 is different from the cubic mesophase CBI of 2-10. From the slope of the coexisting curves of M2 and CB it follows that M2 exists at lower temperatures than CB.
A. THE PHASES OF -5-m AND THE PHASE DIAGRAMS OF THEIR BINARY
To perform the contact preparations for the binary phase diagram (Fig. 5 ) of the mixtures of 5-13 and 3 some special precautions were necessary in order to obtain [12] the Cc mesophase of 3 : crystals of 3 were inserted between two cover-slips and heated to the liquid phase. The temperature was rapidly lowered to 207 °C, maintained at that point until the growth of Cc was completed, and the system cooled to room temperature. Crystals of 5-13 were then placed near the edge of the upper cover-slip and heated, using a figure 2 .
As for Ml the clearing enthalpies of M2 are also larger than those corresponding to melting. Miscibility studies suggest that M2 is different from the cubic mesophases CA of [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] (Fig.3) , CB of 2-10 ( Fig.4) and from Cc of 3 (Fig.5) . We note that the CA mesophase lies above smectic C in series 1, while in series 2 the cubic mesophase, CB, lies below smectic C. From figure 4 it follows that the temperature range of existence of M2 is lower than the cubic phase CB of 2-10. Although all these observations do not rule out conclusively the possibility that M2 has a symmetry similar to CA, CB or Cc, it most likely has a different structure and we propose to name it CD.
Recently we have synthesized several derivatives of corruleoellagic acid, 6 (hexaalkanoyloxy[1]-benzo-pyrano-[5.4.3-cde]-[1]-benzopyran-5.10 dione). These hexa-substituted compounds are similar in structure to the discotic mesogens and apparently also exhibit columnar mesophases as evidenced by optical microscopy. One of these mesophases appears to be optically isotropic [19] .
